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$U$ , $C$ , $d$ $T=(U, C\cup\{d\})$
$a\in C\cup\{d\}$ $V_{a}$ $a\in C\cup\{d\}$
$V_{a}$ $\succeq_{a}$ $d$
$V_{d}=\{1,2, \ldots, q\},$ $\succeq d=\geq$ $u\in U$ $a\in C\cup\{d\}$ $a(u)$
$t\in V_{d}$ $Cl_{t}^{\geq}=\{u\in U:d(u)\geq t\},$
$Cl_{t}^{\leq}=\{u\in U:t\geq d(u)\}$ $Cl_{q+1}^{\geq}=Cl_{0}^{\leq}=\emptyset$
$P\subseteq C$ $D_{P}=\{(u_{1}, u_{2})\in U\cross U:a(u_{1})\succeq_{a}a(u_{2}), \forall a\in P\}$
$u$ $u$ $u$
$D_{p}^{+}(u)=\{u’\in U:(u’, u)\in D_{P}\},$ $D_{\overline{p}}(u)=\{u’\in U:(u, u’)\in D_{P}\}$
$\preceq_{a},$ $\succeq_{a}(a\in C)$ $\preceq,$ $\succeq$ $P\subseteq C$
$u$ $Cl_{t}^{\geq}$ $Cl_{t}^{\leq}$ [5].
$\mu_{P}(u, Cl_{t}^{\geq})=\frac{|D_{P}^{-}(u)\cap Cl_{t}^{\geq}|}{|D_{P}^{-}(u)\cap Cl_{t}^{\geq}|+|D_{P}^{+}(u)\cap Cl_{t-1}^{\leq}|}$ (1)
$\mu_{P}(u, Cl_{t}^{\leq})=\frac{|D_{P}^{+}(u)\cap Cl_{t}^{\leq}|}{|D_{P}^{+}(u)\cap Cl_{t}^{\leq}|+|D_{P}^{-}(u)\cap Cl_{t+1}^{\geq}|}$ (2)
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$|X|$ $X$ $P\subseteq C$
$Cl_{t}^{\geq}$ $Cl_{t}^{\leq}$
[3] $\underline{P}(Cl_{t}^{\geq})=\{u\in U:\mu_{P}(u, Cl_{t}^{\geq})=1\},$ $\overline{P}(Cl_{t}^{\geq})=\{u\in U:\mu_{P}(u, Cl_{t}^{\geq})>0\},$
$\underline{P}(Cl_{t}^{\leq})=\{u\in U:\mu_{P}(u, Cl_{t}^{\leq})=1\},$ $\overline{P}(Cl_{t}^{\leq})=\{u\in U:\mu_{P}(u, Cl_{t}^{\leq})>0\}$
3.
3.1.
$u\not\in U$ $D_{P}$ $D_{p}^{+}(u)=$
$\{u’\in U:(u’, u)\in D_{P}\},$ $D_{\overline{p}}(u)=\{u’\in U:(u, u’)\in D_{P}\}$ $u\not\in U$
$D_{\overline{c}}(u)\neq\emptyset$ $D_{c}^{+}(u)\neq\emptyset$ $\underline{t}$ $D_{\overline{c}}(u)\neq\emptyset$
$\max\{d(u_{i})|u_{i}\in D_{\overline{C}}(u)\}$ 1 $\overline{t}$ $D_{C}^{+}(u)\neq\emptyset$






$\overline{u}_{i}\in U$ $u\not\in U$ $P_{u}\geq(\overline{u}_{i})=\{a\in C:a(\overline{u}_{i})\preceq a(u)\},$
$P_{u}\leq(\overline{u}_{i})=\{a\in C:a(u)\preceq a(\overline{u}_{i})\}$ $P_{u}^{\geq}(\overline{u}_{i})$ $u$ $d(u)$
$d(\overline{u}_{i})$ Pu$\leq$ ( $d(u)$ $d(\overline{u}_{i})$
$P_{u}^{\geq}(\overline{u}_{i})\cap P_{u}^{\leq}(\overline{u}_{i})=\{a\in C:a(u)=a(\overline{u}_{i})\}\neq\emptyset$ $P_{u}^{\geq}(\overline{u}_{i}),$ $P_{u}^{\leq}(\overline{u}_{i})$




$P_{u}^{\geq}($ $P_{u}^{\leq}(\overline{u}_{i})$ $u$ $d(\overline{u}_{i})$
$d(\overline{u}_{i})$
$\mu_{P_{u}^{\geq}(\overline{u}_{i})}(u, Cl_{d(\overline{u}_{i})}^{\geq})$ $=$ $\frac{|D_{P_{u}^{\geq}(\overline{u}_{i})}^{-}(u)\cap Cl_{d(\overline{u}_{i})}^{\geq}|}{|D_{P_{u}^{\geq}(\overline{u}_{i})}^{-}(u)\cap Cl_{d(\overline{u}_{i})}^{\geq}|+|D_{P_{u}(\overline{u}\dot{.})}^{+_{\geq}}(u)\cap Cl_{d(\overline{u}_{i})-1}^{\leq}|}$ (3)
$\mu_{P_{u}^{\leq}(\overline{u}_{i})}(u, Cl_{d(\overline{u}_{i})}^{\leq})$ $=$ $\frac{|D_{P_{u}^{\leq}(\overline{u}_{i})}^{+}(u)\cap Cl_{d(\overline{u}_{i})}^{\leq}|}{|D_{P_{u}^{\leq}(\overline{u}i)}^{+}(u)\cap Cl_{t}^{\leq}|+|D_{P_{u}^{\leq}(\overline{u}i)}^{-}(u)\cap Cl_{d(\overline{u}_{i})+1}^{\geq}|}$ (4)
$d(u)\geq d(\overline{u}_{i})$ ’ $d(u)\leq d(\overline{u}_{i})$ ’
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$P_{u}^{\geq}(\overline{u}_{i})=\{a_{g(1),g(2),\ldots,g(s)}+a+a++\}$ $\overline{u}_{i}$ $R^{+}(\overline{u}_{i})$ “if $a_{g^{+}(1)}(u’)\succeq$




$\mu_{P_{u}^{\geq}(\overline{u}_{i})}(\overline{u}_{i}, Cl_{d(\overline{u}_{i})}^{\geq}) = \frac{|D_{P_{u}^{\geq}(\overline{u}_{i})}^{-}(\overline{u}_{i})\cap Cl_{d(\overline{u}_{i})}^{\geq}|}{|D_{P_{u}^{\geq}(u_{i})}^{-}(\overline{u}_{i})\cap Cl_{d(u_{i})}^{\geq}|+|D_{P_{u}^{\geq}(u_{i})}^{+}(\overline{u}_{i})\cap Cl_{d(\overline{u}_{i})-1}^{\leq}|}$ (5)




$P_{u}^{\geq}(\overline{u}_{i})$ $P_{u}^{\leq}(\overline{u}_{i})$ $P$ - ) $P_{u}^{\leq}(\overline{u}_{i})$
$P_{u}^{>}$ ) $P_{u}^{<}(\overline{u}_{i})$ 4
$\in U$ $Cl_{d(\overline{u}_{i})}^{\geq}$
$\mu_{P_{u}^{\geq}(\overline{u}_{i})}$
$(u, Cl_{d(\overline{u}_{i})}^{\geq})$ , $\mu_{P_{u}(\overline{u}_{i})}\geq(\overline{u}_{i}, Cl_{d(\overline{u}_{i})}^{\geq})$ ,
$\mu_{P_{u}^{>}(\overline{u}_{i})}(u, Cl_{d(\overline{u}_{i})}^{\geq}),$ $\mu_{P_{u}^{>}(u_{i})}(\overline{u}_{i}, Cl_{d(\overline{u}_{i})}^{\geq})$ 4 $Cl_{d(\overline{u}_{i})}^{\leq}$





$\overline{u}_{i}\in U$ $Cl_{d(\overline{u}_{i})}^{\geq}$ $Cl_{d(\overline{u}_{i})}^{\leq}$ 4 $s_{i}(Cl_{d(\overline{u}_{i})}^{\geq})$








$\frac{t\geq d(\overline{u}_{i})\overline{u}_{i}\in U}{t\geq d(\overline{u}_{i})d(^{\frac{}{u}})\geq t+1\overline{u}_{i}\in\overline{u}_{i}\in U\sum_{U}s_{i}(Cl_{d(\overline{u}_{i})}^{\leq})+\sum_{i}s_{i}(Cl_{d(\overline{u}_{i})}^{\geq})}$
(7)
(6) (7) $t<s$ $\mu^{T}(u, Cl_{t}^{\geq})\geq\mu^{T}(u, Cl_{s}^{\geq}),$ $\mu^{T}(u, Cl_{t}^{\leq})\leq\mu^{T}(u, Cl_{s}\leq)$
$\mu^{T}(u, Cl_{t}^{\geq})+\mu^{T}(u, Cl_{t-1}^{\leq})=1$ $\mu^{T}(u, Cl_{t}^{\geq})>\alpha(\alpha\geq 0.5)$
$u\in Cl_{t}^{\geq}$ $\mu^{T}(u, Cl_{s}\leq)>\alpha$ $u\in Cl_{S}^{\leq}$
$\hat{t}=\sup\{t\in V_{d}|\mu^{T}(u, Cl_{t}^{\geq})>\alpha\},\hat{s}=\inf\{s\inV_{d}|$
$\mu^{T}(u, Cl_{s}\leq)>\alpha\}$ $u$ $d(u)$ $[\hat{t},\hat{s}]$
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$\mu^{T}$ $\overline{u}_{i}\in U$
$\mu^{U}$ 2 $\mu^{U}$ $d(u)$
$\mu^{T}$ 3
$v_{i}^{u}(Cl_{d(\overline{u}_{i})}^{\geq})$ $=$ $\{\begin{array}{l}1, s_{i}(Cl_{d(\overline{u}i)}^{\geq})>\alpha 0, s_{i}(Cl_{d(\overline{u}_{i})}^{\geq})\leq\alpha\end{array}$ (8)
$v_{i}^{u}(Cl_{d(\overline{u}_{i})}^{\leq})$ $=$ $\{\begin{array}{l}1, s_{i}(Cl_{d(\overline{u}_{i})}^{\leq})>\alpha 0, s_{i}(Cl_{d(\overline{u}_{i})}^{\leq})\leq\alpha\end{array}$ (9)
$\alpha\geq 0.5$ $V(u, Cl_{t})= \sum_{d(\overline{u}_{i})\leq t}v_{i}^{u}(Cl_{d(\overline{u}_{i})}^{\geq})+\sum_{d(\overline{u}_{i})\geq t}v_{i}^{u}(Cl_{d(\overline{u}_{i})}^{\leq})$






$va_{i}^{u}(Cl_{d(\overline{u}_{i})}^{\geq})$ $=$ $\{\begin{array}{ll}\frac{1}{q-d(\overline{u}_{i})+1}, s_{i}(Cl_{d(\overline{u}_{i})}^{\geq})>\alpha 0, s_{i}(Cl_{d(\overline{u}i)}^{\geq})\leq\alpha\end{array}$ (10)
$va_{i}^{u}(Cl_{d(\overline{u}_{i})}^{\leq})$ $=$ $\{\begin{array}{ll}\frac{1}{d(\overline{u}_{i})}, s_{i}(Cl_{d(\overline{u}_{i})}^{\leq})>\alpha 0, s_{i}(Cl_{d(\overline{u}_{i})}^{\leq})\leq\alpha\end{array}$ (11)
$Cl_{t}$ $d(u)$ 3
3.2.4. k-
$\overline{u}_{i}\in U$ $s_{i}(Cl_{d(\overline{u}_{\dot{t}})}^{\geq})$ $s_{i}(Cl_{d(\overline{u}_{i})}^{\leq})$
$k$- $u$
$k$
[6] $k=\sqrt{n}$ ($n$ )







if-then 1 $q$ ,
1 $z$ $t$
$a_{i}$ $l_{a_{i}}(t)$ $t=q$ $(i)\sim(vi)$ (i)
$r_{1}\in[0, z)$ (ii) $t\geq q/2$ $r_{2}\in[0, tz/q-z/2)$
(iii) $t<q/2$ $r_{2}\in[tz/q-z/2,0)$ (iv) $l_{a_{i}}(t)=[r_{1}+r_{2}+0.5]$





$($% $)$ , $($% $)$ , (ms)







‘ $T$ ’, ‘ $U$ ’, ‘ $V$ ’, ‘ $A$ ’
$\mu^{T},$ $\mu^{U},$ $V$ , Va $S$ ’ $P_{u}^{>}(\overline{u}_{i})$ $P_{u}^{<}(\overline{u}_{i})$
$W$’ $P$-( $P_{u}^{\leq}(\overline{u}_{i})$ $\mu_{P_{u}^{\geq}(\overline{u}_{i})},$ $\mu_{P_{u}^{>}(\overline{u})}i,$
$\mu_{P^{\leq}(\overline{u}}.$ $’\mu_{P_{u}^{<}(\overline{u}_{i})}$
$u$
‘ $u’$ , $\overline{u}_{i}$
$\overline{u}_{i}$ ’ $K$-, $k$- $K\beta-$ , k-
4.3.16
$\alpha=0.5$ $k$- 16 1
2 ‘ $|U|’$ , ‘DOM’, ‘all DOMLEM [3]
DOM
$**(*)$ $XX(xx)$
1% (5%) DOM $\searrow$
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1 2 $|U|$ DOM
$k$-
‘ $W$ ’ ‘ $S$ ’
‘ $U$ ’ ‘Va’ ‘ $T$ ’ ‘ $V$ ’
‘ $TW$ ’ ‘$VW$ ’ $k$-
4.4 $k$-
$3\sim 5$ ‘ $TW$ ’ ’$VW$ ’ -
$k$-
$K\beta$-TWu $K\beta$-VWu
DOM $K\beta$-TWu, $K\beta$-VWu, $K\beta-TW\overline{u}_{i}$
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